The visual evoked potential of adult rabbits, who had been irradi ated with 75 R of X-rays on the 11th day of gestation, was studied. The effect of Nembutal on the evoked potentials was also investigated. Three types of evoked potentials, which were elicited in the visual cor tex and in the lateral geniculate body by photic stimulation and in the visual cortex by electrical stimulation to the lateral geniculate body, were recorded before and 2, 3, 4 and 5 hours after injection of Nembu tal. No significant difference in the visual evoked potential was observed between the irradiated and the non-irradiated animals, but the effect of Nembutal on this potential was slightly smaller for the irradiated ani mals. These results suggest that the activity of the reticular formation in the irradiated animals may have been affected by the radiation.
INTRODUCTION
Rugh et al. 9 ) reported that rats who had received 100 R of X-rays on the 9th day of gestation showed marked deviations on EEG recordings. Berry et al.1 observed that the EEG and the recruiting response of young rats irradiated with 200 R on the 17th day of gestation were of smaller amplitude than those of normal animals.
The present study was undertaken to explore the effects of prenatal X-irradiation on brain activity in adult rabbits. Brain activity was assessed by investigations of spontaneous electrical activity and the visual evoked potential. There have also been many studies dealing with alterations of the visual evoked potential by pharmacological agents.
Fuster and Docter4) reported that the visual evoked potential decreased in amplitude as reticular activity was lowered by Nembutal.
The present experiment was also intended to examine the effects of Nembutal on the visual evoked potential in the prenatally X-irradiated rabbits.
MATERIALS AND METHODS
Adult rabbits of 3.0 kg weight were used in this experiment. These animals were half-sib litters obtained from two dams mated with the same sire. The two dams were also litter mates. One group was irradiated in utero with 75 R of X-rays applied through the abdominal wall of the mother on the 11th day of gestation. The other group was not irradiated but otherwise subjected to the same pro cedures.
The technique of electrode implantation was mentioned elsewhere in detail'). Spontaneous electrical activity and the visual evoked potential were recorded from both the visual cortex (VC) and the lateral geniculate body (GL). After base line electrical activity was recorded, Nembutal (sodium pentobarbital) was administered intravenously in a dosage of 15 mg/kg. The recordings were taken before, and 2, 3, 4 and 5 hours after injection of Nembutal. Ten evoked potentials were averaged in each session.
The X-irradiation was performed at the rate of 33 R/min with 200 kVp and 15 mA. Filters of 1.0 mm Cu and 0.5 mm Al were used. The target-to-skin distance was 50 cm and the beam was collimated to 15 x 15 cm.
RESULTS
In both groups, spontaneous electrical activity recorded from VC and GL was usually made up of either low-voltage fast wave or high-voltage slow wave. Each wave occurred synchronously in these two structures.
No abnormalities of the activity were obtained from the irradiated animals. Three types of evoked potentials were elicited in VC and GL by photic stimu lation to both eyes, and in VC by electrical stimulation to GL. They usually con sisted of a slow wave with about 20 msec latency.
The evoked potential to elec trical stimulation in the irradiated animals was of smaller amplitude than in the non-irradiated animals. No difference in the other two evoked potentials was ob served between the irradiated and the non-irradiated animals ( Table 1) . Following injection of Nembutal, high-voltage slow wave predominated in the spontaneous electrical activity of both groups. Simultaneously, there was a marked decrease in low-voltage fast wave. This pattern continued for 4 hours. Thereafter, low-voltage fast wave became readable as high-voltage slow wave decreased. How ever, the spontaneous electrical activity in the both groups did not completely return to base line for more than 5 hours after injection (Fig. 1) .
After injection of Nembutal, the amplitude of the evoked potential recorded from VC by photic stimulation decreased, and reached a minimum value 2 hours after injection in the both groups. It remained grossly unaltered in the following hours. The decrease of the amplitude was more prominent for the non-irradiated animals ( Fig. 2, a) . The amplitude of the other two evoked potentials decreased gradually during the course of the experiment in the both groups (Fig. 2, b and  c) . The duration of all evoked potentials in the both groups decreased slightly af ter injection.
Only the duration of the evoked potential from VC to electrical stimulation had returned to control at the end of 5 hours after injection. 
DISCUSSION
In the present experiment, the authors could not detect a significant change of the visual evoked potential in adult rabbits irradiated on the 11th day of ges tation.
On the other hand, Berry et al.1) reported a significant reduction in the amplitude of the negative wave of the recruiting response recorded from young rats (until age of 30 days) that had received 200 R of X-rays on the 17th day of gestation, and a decrease in the duration of this wave in animals irradiated on or before the 19th day. Rugh et al.9) pointed out that rats irradiated with 100 R on the 9th day, in the embryonic stage, that survived the first two weeks of post natal life, showed marked deviations from the normal in their electroencephalo grams. However, those that survived for 24 weeks showed consecutive maturation electroencephalographic tracings similar to that of controls. Lambert et al.5) stated that no significant difference was observed from the initial peak latency of the visual evoked potential in beagles exposed to 280 R of 60Co gamma rays on the 57th day of gestation. The differences noted between the present study and those of Berry et al.1> may be, in part, attributed to the difference in the age of the animals used. This is confirmed by Rugh et al.9) .
The present experiment indicates that the visual evoked potential recorded from both the irradiated and the non-irradiated animals decreased in both amplitude and duration after injection of Nembutal. Ciganek2) divided the EEG response to light stimulation in man into two components (primary and secondary responses) and assumed that the former had the character of a potential produced by a specific pathway and the latter by non-specific ones. Fuster and Docter4) studied the amplitude fluctuation of photically evoked potentials in rabbit visual system as reticular activity was alternately lowered by Nembutal and increased by tegu mental stimulation of the mesencephalon. They concluded that there was a close and direct relationship between the level of reticular activity and the amplitude of secondary response of the visual cortex. As a result of the finding that the evoked potentials recorded from the visual system were lost at 24°C esophageal or buccal temperature in non-hibernators (cat and guinea pig), but persisted at 17°C in hibernators (prairie dog and ground squirrel), Massopust and Wolin6) concluded that the resistance of anterior reticular formation to cold in the hibernator was stronger than that in the non-hibernator. It is considered that the slow wave observed in the present experiment is identical with the secondary response described by Ciganek2) and Fuster and Docter4>, and the evoked potential recorded by Massopust and Wolin6) .
In view of the experimental evidence and above considerations, it appears that the reduction of the visual evoked potential results from the depression of the ac tivity of the reticular formation, following Nembutal administration.
